Background: The care given to newborns immediately within the first few hours of birth is critical for their survival. However, their survival depends on the health professional's knowledge and skills to deliver appropriate newborn care interventions. Therefore, this study aimed to assess the knowledge and practice of immediate newborn care among nurses and midwives in public health facilities of Afar Regional State, Northeast Ethiopia. Methods: Institution based cross-sectional study design was employed on 357 nurses and midwives working in 48 public health facilities (45 health centers and 3 hospitals) during April 2018. Data were collected using intervieweradministered questionnaire and observation checklist. Then, data were entered into Epi-info version 7.0 and exported to SPSS version 20 for analysis. Univariable and multivariable logistic regression analyses were carried out to estimate odds ratio with 95% confidence interval. A p-value less than 0.05 was used to declare statistical significance.
Background
A newborn is an infant who is within hours, days, or up to a few weeks from birth or it refers to an infant in the first 28 days of life [1] [2] [3] [4] . The day of birth is the riskiest time to a baby. Newborns are very vulnerable to disease in the first week of life [1] [2] [3] [4] , where large numbers of children die soon after birth [5] . An infant is about 500 times more likely to die on the first day of life than at one month of age [2] .
According to the World Health Organization (WHO) report on 2015, globally 2.7 million neonates die in the first 28 days which constitutes 45% of the under-five mortality and nearly 58% of infant mortality. This is about 75% of the neonatal mortality in the first week of birth [6, 7] . Most neonatal deaths are in low and middleincome countries [8] . In Sub-Saharan Africa, one in eleven children dies before the age of five years. This is nearly 15 times higher compared to the rate in developed countries. Furthermore, in 2013, 6.3 million children died in Sub-Saharan Africa and Southeast Asia [2, 9, 10] . If the trend continues like this, the share of neonatal deaths to under-five death is projected to increase from 45% in 2015 to 52% in 2030 [7] .
In Ethiopia, where childhood mortality is higher in rural areas than in urban areas,1 in 17 children dies before the first birthday, and 1 from 11 children before the fifth birthday. The neonatal mortality and post-neonatal mortality rate were 37 and 22 deaths per 1000 live births, respectively [11] . According to the 2016 Ethiopia Demographic and Health Survey (EDHS) report, the under-5 mortality rate in Afar region was 125 deaths per 1000 live births. This is approximately two folds of the national figure of 67 deaths per 1000 live births [12] .
The care given to newborns in the transitional period (immediately after birth) is crucial to their survival. Newborn care in the immediate post-delivery period includes prevention and management of hemorrhage, thermal care, cord care, early initiation of breastfeeding, eye care and recognition of when to refer. To care for newborns, nurses and midwives require knowledge and skills to provide immediate newborn care interventions [1, 3, 5] .
Ethiopia has implemented multiple high impact interventions to tackle the bottlenecks of safe childhood services like inadequate care at health facilities [12, 13] . However, attendance of skilled health workers during delivery (16.4%) and postnatal care (13%) is still very low. Majority of mothers deliver at home in the presence of traditional birth attendants, which has resulted in many harmful traditional practices on newborns. This resulted in a high rate of neonatal morbidity and mortality in the first 24 h of life [14] . Moreover, globally, in spite of the provision of in-service training on immediate newborn care to most of the health professionals (93%), nearly half of the health professionals (50.25%) had poor knowledge [15] .
The knowledge and practice of health care workers on immediate newborn care are vital to reduce neonatal morbidity and mortality. A study in Egypt revealed that nurses had inadequate knowledge and poor practice on immediate newborn cares [16] . However, studies in India found that 41% of health care providers [17] and 40% of nurses [18] had adequate knowledge about newborn care. Moreover, in Pune city, 72 and 98% of nurses had average knowledge and good practice on providing immediate newborn care respectively [19] . According to a study in Uganda, about 47% of health care professionals had adequate knowledge on newborn care [20] . Likewise, crosssectional studies in Ethiopia revealed that 75% [21] and 56% [22] of health professionals had adequate knowledge about the care given to newborns immediately after birth. It was also reported that 73% [21] and 60% [22] of them had a good practice on immediate newborn care.
In Ethiopia in general, Afar regional state in particular, there is no clear evidence on the knowledge and practice of midwives and nurses towards immediate newborn care. Therefore, this study aimed to assess the knowledge and practice of immediate newborn care among midwives and nurses in public health facilities of Afar Regional State, Northeast Ethiopia.
Methods

Study setting and period
An institution-based cross-sectional study was conducted during April 2018 on midwives and nurses working in government health facilities in Zone one and Zone three of Afar Regional State, Northeast Ethiopia. In Zone one, there are 27 health centers and 2 hospitals, while in Zone three, there are 18 health centers and 1 hospital. In these two zones, there are 287 midwives and 326 nurses (613 nurses and midwives).
Sample size and sampling procedure
A sample size of 386 was determined using the following formula;
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Assumptions: n = required sample size, z α 2 = critical value for normal distribution at 95% confidence level (1.96), P = 60% proportion of good immediate newborn care practice among health professionals [22] , d = 0.05 (margin of error), and 5% for non-response.
There are five zones in the Afar regional state. Using the rule of thumb, two zones (Zone one and three) were randomly selected. All 48 public health facilities (45 health centers and 3 hospitals) found in the selected zones were included in the study. Then, the sample size was proportionally allocated for each health facility based on the number of nurses and midwives assigned on newborn care (delivery care) unit. Since the number of nurses and midwives in each of the health facility is not equal, the sample size allocated for each facility was proportionally allocated to determine the number of nurses and midwives included in the study from each facility. Finally, all randomly selected midwives and nurses who were providing immediate newborn care during data collection period were included in the study.
Data collection instruments and procedures
Data were collected using interviewer administered questionnaire and observation checklist. The questionnaire and observation checklist was adopted and modified from WHO and other related sources [11, 13, 23, 24] . The questionnaire was organized in three parts; socio-demographic characteristics, knowledge and practice of midwives and nurses on immediate newborn care. Data were collected by six public health professionals using the English version of the questionnaire and observation checklist. Data collectors and supervisors were trained for three days on the study instrument and data collection procedures. A pretest was conducted on 5% of the sample size in Zone two of Afar Regional State. Then, the questionnaire was improved and contextualized to fit the local condition and the study objective.
Study variables
The dependent (outcome) variables for this study were the level of knowledge on immediate newborn care and immediate newborn care practice. Level of knowledge was assessed using 10 major questions. Nurses and midwives were considered as having adequate knowledge (coded as 1) if they respond to greater than or equal to the mean score (5.54) of the 10 knowledge-related questions. If they respond to less than the mean score of knowledge questions, considered as having inadequate knowledge (coded as 0). Good practice (coded as 1): if nurses and midwives correctly performed greater than or equal to the mean score (16.92) of the 23 practicerelated questions. Poor practice (coded as 0): if they performed less than the mean score of the 23 practice questions. The independent variables were: age, sex, religion, marital status, ethnicity, educational level, monthly income, work environment (the type of health facility), experience, participation on immediate newborn care training and workload.
Data management and statistical analysis
Data were checked for completeness and inconsistencies. Epi-info version 7.0 was used to enter, clean and code the data. Then, SPSS version 20 was used to analyse the data. Chi-Square (χ 2 ) test of independence was used to determine the association between outcome variables (knowledge and practice) and each of the predictor variables. Before conducting the multivariable logistic regression analysis, preliminary analyses were conducted to assess multicollinearity. All correlations among the independent variables were weak to moderate. This indicates that multicollinearity was unlikely to be a problem [25] . The crude odds ratio (COR) was estimated in the univariable logistic regression analysis. Variables with pvalue < 0.25 in the univariable logistic regression analysis were included in the multivariable logistic regression analysis [26, 27] . Adjusted Odds Ratio (AOR) with 95% confidence interval was estimated to assess the strength of the association. A p-value < 0.05 was used to declare statistical significance.
Ethical considerations
This study was approved by the Research Ethics Review Committee (RERC) of Samara University dated April 15, 2018, and numbered ERC0056/2018. Letter of the permission was secured from the Regional health bureau and all selected health institutions. Informed consent was taken from the study participants after informing the study subjects on study objectives, expected outcomes, benefits and the risks associated with it. Confidentiality of responses was maintained throughout the study.
Results
Socio-demographic characteristics of study participants
Totally, 357 midwives and nurses participated in the study (estimated response rate of 92.5%). About 56% of the study participants were female. The mean (±SD) age of the study participants was 29.9 (±3.4) years (data not shown). Majority of the participants 117 (66.7%) were Ethiopian Orthodox followers, and 214 (59.9%) were diploma holders. Nearly 85% of the study participants were working in a health center, and 39% received training on immediate newborn care ( Table 1) .
Knowledge of nurses and midwives on immediate newborn care
About two-third (60.8%) of the study subjects stated that newborn should be placed on to mother's abdomen immediately after birth, and 53.2% of the participants knew the importance of assessing breathing of newborn. Overall, 53.8% [95% CI: 48.6, 59.0%] of the participants had adequate knowledge on immediate newborn care ( Table 2) .
Factors affecting knowledge of nurses and midwives on immediate newborn care
The result from the univariate analysis revealed that there was an association between respondents' background characteristics and their knowledge on immediate newborn Table 3 ).
The practice of nurses and midwives on immediate newborn care
Three hundred and thirty-one (92.7%), 230 (64.4%) and 282 (79%) of the study participants put on a sterile glove, clean the eyes of newborn and kept baby skin-to-skin contact with mother, respectively. The majority (80.7%) of the nurses and midwives applied tetracycline eye ointment for the prevention of ophthalmic neonatorum, but only 166 (46.5%) gave the recommended immunization (Oral Polio Vaccine (OPV 0 ) and Bacillus Calmette-Guerin (BCG) vaccine) immediately after birth. Overall, 62.7% [95% CI: 57.7, 67.8%] of the study participants have a good practice on immediate newborn care (Table 4 ).
Factors affecting the practice of nurses and midwives on immediate newborn care
The result from the chi-square test showed that level of education, work environment and experience, interest in providing newborn care, obtaining newborn care training were significantly associated with immediate newborn care practices of midwives and nurses. Moreover, this analysis found that nurses' and midwives' practice on immediate newborn care was significantly associated with their sex and marital status ( Table 1) .
The multivariable logistic regression analysis revealed that midwives and nurses with inadequate knowledge had lower odds of having a good practice on immediate newborn care [AOR: 0.39; 95% CI (0.25, 0.64)] compared to those having adequate knowledge. Midwives and nurses without interest to provide newborn care were less likely [AOR: 0.35; 95% CI (0.16, 0.74)] to have a good practice on immediate newborn care compared to those who had an interest. In addition, the odds of having a good practical performance on immediate newborn care were lower among midwives and nurses having work experience of lower than six years [AOR: 0.33; 95% CI (0.14, 0.78)] compared to those having six years and above experience. On the other hand, receiving newborn care training [AOR: 0.40; 95% CI (0.23,0.70) and working in hospitals [AOR: 8.56; 95% CI (2.39, 30.63)] were positively associated with good newborn care practices ( Table 5 ).
Discussion
This study revealed that the proportion of nurses and midwives having adequate knowledge on immediate newborn care was 53.8%, which is almost similar with the findings in Addis Ababa (51%) [28] and Bahir Dar city (56%) [22] . Differently, this finding is lower than the studies in Jimma (66.4%) [29] , eastern Tigray (75%) [21] , Northwestern Tigray (64.8%) [30] and Pune city 72% [19] . On the other hand, knowledge of the study participants in this study is slightly higher compared with studies in India (40%) [18] and 41% [17] and Uganda (47%) [20] . This might be due to slight variation in the instrument used and the nature of the study settings. This difference could also be explained by the variation in the type of health professionals included in the study and access to training. Immediate newborn care practice of respondents in this study was 62.7%, this finding is in line with the finding in Bahir Dar city 59.7% [22] and Northwestern zone of Tigray 59.8% [30] . Our finding in contrary is slightly higher than study in central zone public health facilities of Tigray region 52.4% [31] but lower compared to the finding in Jimma (68.3%) [29] , Eastern zone of Tigray (73%) [21] , Addis Ababa (81%) [28] and Pune city (98%) [19] . These discrepancies might be due to the difference in the data collection tools and parameter used to measure the respondent's practice. For instance, a study in central zone of Tigray used the median score as a cutoff point to measure practice.
The result of multivariable logistic regression analysis identified the working environment as a predictor for the knowledge of nurses and midwives on immediate newborn care. Nurses and midwives working in hospitals were nearly 5 times more likely to have adequate knowledge compared to those working in health centers, which is consistent with finding from the studies done in eastern Tigray [21] , Bahir Dar city [22] and Afghanistan [8] . However, this finding is different from Uganda, which found no difference in the level of knowledge between two groups [20] . This might be due to the difference in the levels of health care facilities included in the study.
This study also found a significant relationship between knowledge of health professionals and their sex and interest to provide immediate newborn care. Male midwives and nurses had less odds of having adequate knowledge on immediate newborn care compared to females. This finding is inconsistent with the finding in Jimma [29] , eastern Tigray [21] , Pune city [19] and India [18] , which reported an insignificant association between sex of the respondents and their knowledge on newborn care. This variation might be due to the difference in the sociodemographic characteristics of the study participants.
Midwives and nurses without interest to provide immediate newborn care were less likely as compared to those who had the interest to provide. This is almost similar with a finding in Jimma, Ethiopia where health professionals having an interest to work in the delivery room had higher odds of having adequate knowledge comparted to their reference group [29] .
Concerning the factors associated with immediate newborn care practice, knowledge on immediate newborn care was found as a predictor of practical performance. The odds of having good practice were 60% lower among nurses and midwives with inadequate knowledge compared to those having adequate knowledge. This is similar to the finding in Jimma, Ethiopia which found a positive statistical relationship between health professional's knowledge and their practice on newborn care [29] . However, this result is inconsistent with finding in the central zone of Tigray [31] and Afghanistan [8] . This variation might be due to slight difference in the study populations.
Midwives and nurses without interest to provide immediate newborn care were less likely to have a good practice on immediate newborn care compared to those who had an interest. This is similar to the finding reported in Jimma [29] . In addition, the odds of having a good practical performance on immediate newborn care was lower among nurses and midwives having work experience of lower than six years compared to those having six years and above experience. This is different from the studies done in eastern Tigray [21] , Addis Ababa [28] , Uganda [20] and Afghanistan [8] where there was no significant association between their experience and newborn care practice. This might be due to the difference in the inservice training offered to health care providers.
This study also found that midwives and nurses working at hospitals were nearly nine times more likely to have good newborn care practices compared to those hired in health centers. This finding is similar to a finding reported from central Tigray of Ethiopia [31] , where lower odds of good newborn care practices were reported among midwives working in health center.
It was also revealed that nurses and midwives who received newborn care training were more than two times likely to have good newborn care practice compared with those who didn't receive training, which is consistent with finding in Northwestern Tigray [30] and Afghanistan [8] . In contrary, a cross-sectional study in central Tigray showed that there was no difference between the two groups [31] . This might be due to the difference in the educational background of the study participants.
Furthermore, the odds of good immediate newborn care practice were higher among midwives and nurses who had workload compared to those without workload. This association was not significant in Northwestern Tigray of Ethiopia [30] . This might be due to difference the number of health professionals in the study areas. 
Strength and limitations
Use of direct observation to assess the practical performance of midwives and nurses is the major strength of this study. However, there might be observation bias and the cross-sectional nature of the study does not confirm the cause and effect relationship between predictors and outcome variables.
Conclusions
This study showed that a significant number of nurses and midwives had inadequate knowledge and poor practice on immediate newborn care. Work environment, sex and interest in providing newborn care were statistically significant predictors for knowledge on newborn care. Moreover, it was revealed that the practice of midwives and nurses on newborn care was influenced by their knowledge, work experience, interest in providing the care, receiving newborn care training, workload and environment. Based on these findings, priorities have to be given to create experience sharing opportunities between midwives and nurses working in hospitals and health centers. Providers' interest should be considered as the part of the criteria to assign midwives and nurses to the newborn care unit. In addition, strengthening provision of refreshment training on regular basis coupled with strict follow up is very crucial to improve their knowledge and skills on newborn care. 
Acknowledgements
Authors thank Samara University, study participants, data collectors and supervisors.
Authors' contributions HA, MG, MA, KUM, WT and MLL conceived and designed the study. HA supervised the data collection. HA and KUM performed the data analysis. HA, MG, MA, KUM, WT and MLL involved in the interpretation of data. KUM drafted the manuscript. KUM and MLL critically edited the manuscript. KUM, WT and MLL finalized the manuscript. All authors read and approved the final manuscript.
Funding
No funding was received.
Availability of data and materials
The datasets used and/or analyzed during the current study are available from the corresponding author on reasonable request. All coauthors gave full responsibility to the corresponding author to share and/or discuss with editors and reviewers.
Ethics approval and consent to participate
This study was approved by the Research Ethics Review Committee (RERC) of Samara University dated April 15, 2018, and numbered ERC0056/2018. Written informed consent was taken from the study participants. Confidentiality of responses was maintained throughout the study. 
